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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an overload preventing 
device for electric vehicle which can make a motor escape from its 
locking condition easily and prevent a switching element from being 
broken even if the motor falls into the locking condition at the time 
of uphill driving. 

SOLUTION: When it is discriminated that a motor 5 is in a locking 
condition with the rotational speed N of the motor smaller than 
prescribed rotational speed Npl and a torque command value tc 
larger than a prescribed torque value tp (S1 1, 12), limit torque xr 
corresponding to the maximum junction temperature UMAX of the 
switching element of an inverter circuit is calculated (step S27), 
and displacement torque is subtracted from the limit torque xr. 
Limit torque TL is decreased by an increment of At (step 837) to 
change a phase area, thereby releasing the locking condition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS " 

[Claim(s)] ' ~~ 

[Claim 1] The overload protection device of the electric vehicle characterized by having a torque reduction 
means to reduce torque in order to change the phase field of a motor when direct current power was changed 
into the alternating current power of two or more phases by the switching element, it is the overload protection 
device of the electric vehicle it runs by the motor driven with this alternating current power, an electric vehicle 
reaches and it lapses into a lock condition on a hill. 

[Claim 2] According to a torque command value, control two or more switching elements, and direct current 
power is changed into the alternating current power of two or more phases by this controlled switching elemenl 
A temperature detection means to be the overload protection device of the electric vehicle it runs by the motor 
driven with this alternating current power, and to detect the exoergic temperature of said switching element, A 
temperature presumption means to presume the junction temperature of said switching element from this 
detected exoergic temperature, A torque calculation means to compute the torque limitation value of the motor 
to the junction temperature of this presumed switching element, A rotational-speed detection means to detect 
the rotational speed of a motor, and this detected rotational speed of a motor are smaller than a predetermined 
value. And the overload protection device of the electric vehicle characterized by having a torque reduction 
means by which predetermined carries out value reduction of said torque limitation value when said torque 
command value is larger than said torque limitation value. 

[Claim 3] The predetermined value which reduces said torque limitation value is the overload protection device 
of the electric vehicle according to claim 2 characterized by being the torque value at its minimum which 
retreats an electric vehicle to extent which the operator of an electric vehicle cannot feel. 
[Claim 4] The predetermined value of said rotational speed is the overload protection device of the electric 
vehicle according to claim 2 or 3 characterized by having a hysteresis. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the overload protection device of the electric vehicle which ca 
escape from a lock condition easily while preventing that an overcurrent is flowed and damaged to the 
switching element which drives a motor, when direct current power is changed into the alternating current 
power of two or more phases by the switching element, an electric vehicle reaches in more detail about the 
overload protection device of the electric vehicle it runs by the motor driven with this alternating current powei 
and it lapses into a lock condition on a hill. ^ 
[0002] 

description of flie Prior Art] If an accelerator is slowly stepped on at the time of a climb, it may not depart 
from this kind of electric vehicle. That is, an electric vehicle will start transit, when a motor generates a bigger 
output torque than rolling resistance [ as opposed to / generate appearance KATORUKU predetermined in a 
motor and / a car ] according to the amount of treading in of an accelerator. 

[0003] If an accelerator is broken in slowly, the variation of appearance KATORUKU of a motor becomes 
small, and when the rolhng resistance to a car is large like [ at the time of**** ], before it starts transit it will 
require time amount. When a motor is in a lock condition until an electric vehicle starts transit, and a motor wil 
uTecu^renl tot Sis' motor ^ COntinuously only to s P ecific switching element which supplies 

[0004] If the lock condition of a motor continues for a long time, the specific switching element temperature to 
which a current flows will rise, and control which restricts the output of a motor for temperature protection of 
the switching element concerned will be performed. 
[0005] 

[Problem(s) to be Solved by the Invention] Since it has the composition that the output of a motor is restricted 
in order to protect a switching element, if the lock condition of a motor will become long if an electric vehicle 
tends to depart slowly from a idle state at the time of a climb and the lock condition of a motor becomes long a: 
mentioned above, although an accelerator is broken in further, there is a problem that it cannot depart easily by 
the load limitation of a motor. J 3 

[0006] This invention was made in view of the above, and the place made into the purpose is to offer the 
overload protection device of the electric vehicle which can prevent breakage of a switching element while 
being able to escape from a lock condition easily, even if a motor lapses into a lock condition at the time of a 
climb. 
[0007] 

[Means for Solving the Problem] When it is the overload protection device of the electric vehicle which carries 
out light transmission by the motor which changes direct current power into the alternating current power of 
two or more phases by the switching element, and is driven with this alternating current power, and an electric 
vehicle reaches in order to attain the above-mentioned purpose, and it lapses into a lock condition on a hill, thi: 
invention according to claim 1 makes it a summary to have a torque reduction means to reduce torque in order 
to change the phase field of a motor. 

[0008] Moreover, this invention according to claim 2 controls two or more switching elements according to a 
torque command value. Direct current power is changed into the alternating current power of two or more 
phases by this controlled switching element. A temperature detection means to be the overload protection 
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device of the electric vehicle it runs by the motor driven with this alternating current power, and to detect the 
exoergic temperature of said switching element, A temperature presumption means to presume the junction 
temperature of said switching element from this detected exoergic temperature, A torque calculation means to 
compute the torque limitation value of the motor to the junction temperature of this presumed switching 
element, Let it be a summary to have a rotational-speed detection means to detect the rotational speed of a 
motor, and a torque reduction means by which predetermined carries out value reduction of said torque 
limitation value when [ that this detected rotational speed of a motor is smaller than a predetermined value and 
said torque command value is larger than said torque limitation value. 

[0009] If it is in this invention according to claim 2, motor rotational speed is smaller than a predetermined 
value, and predetermined carries out value reduction of the torque limitation value, and he is trying to change 
the phase of a motor by this, when a torque command value is larger than the torque limitation value computed 
from the presumed junction temperature of a switching element. 

[0010] Furthermore, the predetermined value to which this invention according to claim 3 reduces said torque 
limitation value in this invention according to claim 2 makes it a summary to be the torque value at its 
minimum which retreats an electric vehicle to extent which the operator of an electric vehicle cannot feel. 
[001 1] This invention according to claim 4 makes it a summary for the predetermined value of said rotational 
speed to have a hysteresis in this invention according to claim 2 or 3. 
[0012] 

[Effect of the Invention] Since torque is reduced, and the phase field of a motor changes and it changes from th 
switching element which suited overheating by this for the lock condition to the switching element which is no 
in another overheating, when according to this invention according to claim 1 an electric vehicle reaches and it 
lapses into a lock condition on a hill, while generating big torque and being able to cancel a lock condition, 
breakage of a switching element can be prevented. Moreover, according to this invention according to claim 2, 
motor rotational speed is smaller than a predetermined value, and when an electric vehicle reaches and it lapses 
into a lock condition on a hill when a torque command value is larger than the torque limitation value compute* 
from the presumed junction temperature of a switching element for example Since predetermined carries out 
value reduction of the torque limitation value, in order for the phase of a motor to change and to change from 
the switching element which suited overheating for the lock condition to the switching element which is not in 
another overheating, While generating big torque and being able to cancel a lock, breakage of a switching 
element can be prevented. 

[0013] Furthermore, an operator can make it run an electric vehicle smoothly, since the torque value at its 
minimum which retreats an electric vehicle is used for extent which the operator of an electric vehicle cannot 
feel as a predetermined value which reduces a torque limitation value according to this invention according to 
claim 3, without sensing retreat of an electric vehicle. " 

[0014] According to this invention according to claim 4, since the predetermined value of rotational speed has ; 
hysteresis, it can prevent the chattering from which a judgment result changes for every judgment of the lock 
condition of a motor. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using a drawing 
Drawing 1 is drawing showing the circuitry of the motor control equipment of the electric vehicle which applie 
the overload protection device of the electric vehicle concerning the gestalt of 1 operation of this invention. Th. 
motor control equipment shown in this drawing has the motor 5 which makes it run an electric vehicle, the 
three-phase-circuit alternating current power of U and V which switch the direct current power from the 
mounted dc-battery 1 by the inverter circuit 4, and are generated, and W phase is supplied to this motor 5, and i 
operates. In addition, the capacitor 3 is connected to the both ends of an inverter circuit 4 while the direct 
current power from a dc-battery 1 is supplied to an inverter circuit 4 through a switch 2. 
[0016] An inverter circuit 4 consists of diodes D1-D6 for protection connected to juxtaposition at each of six 
switching elements T1-T6 which consist of IGBT(s), power transistors, thyristors, etc., and these switching 
elements T1-T6, and each switching elements T1-T6 are controlled from the motor controller 12. Moreover, 
these switching elements T1-T6 are attached on the fin for cooling which is not illustrated, the thermistor 6 for 
temperature detection which detects the temperature Ts of this fin is attached in this fin for switching element 
cooling, and the fin temperature Ts for cooling detected with this thermistor 6 for temperature detection is 
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supplied to the motor controller 12. 

[001 7] The current sensors 7, 8, and 9 which consist of a current transformer etc. are formed in the path cord 
between each switching elements T1-T6 and a motor 5 that the drive current of each phase in the case of drivin 
LT° t^ K f Ct ^' ? 6 °?K Ut CUITentS Iu ' Iv ' md Iw of inverter circuit 4 suPP«ed to a motor 5 ar 

T6 of 'an Sve^Sr m ° t0r COntroller 12 is su PP lied fe y each switching elements Tl- 

[001 8] Moreover, the magnetic pole sensor 1 0 and the rotational-speed sensor 1 1 are formed in the motor 5 Th 
magnetic pole sensor 10 detects the magnetic pole location theta of a motor 5, the rotational-speed sensor 1 1 

?* rote *\ onal speed N of a motor 5, and each detection value is supplied to the motor control 12. 
LUUiyj ine motor controller 12 consists of a microcomputer and its circumference component While 
controlling the three-phase-circuit currents Iu, Iv, and Iw supplied to a motor 5 according to motor torque 
command value tauc from the car controller which is not illustrated When an electric vehicle lapses into a lock 
condition for example on an ascent hill so that it may mention later, predetermined reduces the torque of a 
motor a value every, die phase field of a motor is changed, and control action of which this cancels a lock 
condition is performed. Moreover, the motor controller 12 controls switching 2 and supplies the direct current 
power from a dc-battery 1 to an inverter circuit 4. 

[0020] The overload protection device of the electric vehicle of the gestalt of this operation When it is a time ol 
an electric vehicle reaching and departing from a idle state on a hill and the motor 5 is in a lock condition 
predetermined the torque of a motor 5 a value every by decreasing A motor 5 is rotated so that an electric' 
vehic e may be retreated to extent which an operator cannot feel. The phase field to a motor 5 is changed 
namely, he changes the activation point of the switching element of the inverter circuit 4 to a motor 5 and is 
trying for this to escape from a lock condition. Furthermore, although there is a possibility of this specific 
Z £ C £? 8 t™** « mg ? ° verhe , atin g> damaging, in detail since a current flows continuously on a motor 
?T/r^ T? 7 I 2 lung u eIe 1 ment °f m inverter circuit 4 when a motor 5 is in a lock condition If a moto 

fn S ° ♦ f ft l elU< i e m 7 , be retreated t0 extent which reduces tor <l ue a s mentioned above, and 

an operator cannot fee Since the phase field to a motor 5 changes and said specific switching element changes 
to another switching element which is not overheated by this, While big torque can be generftedTom a motor ' 
eSl isla^g'eT 8 ^ * ^ il can P revent said specific switching " 

!iS N o Xt i ^ T r f° n °J ° UhiS °P eration is explained with reference to the flow chart shown in 
SSI \!l % confmn whether an electric vehicle is in a lock condition first in the processing shown ii 
drawing^ It is confirmed whether the motor rotational speed N of the motor 5 detected by the rotational-speed 
sensor 1 1 is smaller than the 1 st predetermined motor rotational speed Np 1 like 1 OOrpm (step S 1 1 ) 
Furthermore, it is confirmed whether motor torque command value tauc inputted into the motor controller 12 
when the motor rotational speed N is smaller than the motor rotational speed Npl 1st predetermined [ this 1 is 
arger than torque predetermined value taup (step SI 3). Torque command value tauc judges with it being in the 
ock condition that the motor 5 of an electric vehicle includes a super-low rotational-speed condition, when 
In ^ V*"* Said torque P redete ™«ed value taup is continuous torque which i 

12 k ^ f T t0r 5 When paSSmg maximum curr ent which a switching element can permit from 
one switching element of an inverter circuit 4 continuously to a motor 5 at the time of a motor lock for 
example, is 6.5kgfm(s). 

22?f ! °lf? ^ 5 and ' ™ of step SI 1, when the motor rotational speed N is not smaller than 

™tl Pf?* 6 ™ 11 "* 3 ^ motor rotational speed Npl , it progresses to step S41 and it is confirmed whether the 
motor rotational speed N is the 2nd two or less predetermined motor rotational speed Np like 120rpm. When 

S£ V^ 'a u k SCt aS °. (Step S43) ' ft is Sh ° Wn ** * wiU be in a lock conditi ° n > and ^ogresses to 

™Lr I W . /xT 1S i nt>t jffV* Pr °f eSS6S t0 me direct ste P S2L ^ ms > with this operation gestalt, two 
motor rotational speed Npl and Np2 was formed as a motor rotational speed used for the judgment of the lock 
of 3 motor the hysteresis of for example, 20rpm width efface was given to motor rotational speed, 
mn^ir ^ Pr T 6d ^ chatt 0 e " ng from which Ae judgment of a motor lock condition changes violently. 
[0023] In the judgment of step S13 motor torque command value tauc moreover, in not being larger than torque 
predetermined value taup Check, and when predetermined time continuation is carried out, whether it 
progressed to step S45 and this condition carried out predetermined time continuation It judges with it being in 
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a lock condition, and a lock flag is set as 0 (step S47), and in progressing to step S21 and not carrying out 
predetermined time continuation, it progresses to the direct step S21 . . 
[0024] When it judges with a motor 5 being in a lock condition as a result of the judgment of steps SI 1 and 
SI 3 it is checked in a current lock condition for whether the lock flag which shows that a motor 5 is in a lock 
condition is 0, and a motor 5 (step S15). Virtual junction temperature TJ of each switching elements T1-T6 
presumed from the fin temperature Ts for cooling of each switching elements Tl -T6 of an inverter circuit 4 an 
this fin temperature Ts for cooling when it will be in a lock condition Initial value is computed (step SI 7) And 

^h 38 ! 8 S * ? * (step S19 >> * » shown mat " is in a curre "t lock condition, and it progresses to step S21. 
[0025] In step S21, it judges whether it confirms whether a lock flag is 1 and is in a lock condition, the case 
where a lock flag is 1 and it is in a lock condition although this processing is ended when it will be in a lock 
condition - the fin temperature Ts for cooling of each switching elements T1-T6 to virtual junction temperatur. 
TJ a presumed operation - carrying out (step S23) - this virtual junction temperature TJ that carried out the 
Plumed operation from the virtual-junction-temperature maximum TJMAX is detected (step S25) 
[0026] If the virtual-junction-temperature maximum TJMAX of the switching elements T1-T6 in a lock 

SSSf? f °rt f } l 2 ment i oned _ f bove > limit-torque taur to this virtual-junction-temperature maximum 

TJMAX will be calculated from the table shown in drawing 3 (step S27). 

[0027] pmwingj shows limit-torque taur to the virtual-junction-temperature maximum TJMAX of switching 
elements T1-T6. When the virtual-junction-temperature maximum TJMAX is below 140-degreeC as shown in 
this drawing for example, limit-torque taur is set as the constant value of 16.2Nm, but if the virtual-iunction- 
maximum TJMAX bec °™s more than 140-degreeC, limit-torque taur will be reduced gradually 
L0028J It limit-torque taur to the virtual-junction-temperature maximum TJMAX calculated at step S25 is 
calculated using drawing of limit-torque taur to the virtual-junction-temperature maximum TJMAX shown in 
gawingj as mentioned above, this limit-torque taur will confirm whether it is smaller than motor torque 
command value tauc inputted into the motor controller 12 (step S29). It confirms whether limit-torque taur of a 
phase field is the same as that of last time, when smaller than motor torque command value tauc (step S31) anc 
when the same (i.e., when the motor 5 is not rotating), the value which applied the predetermined constant A to 
m^fT 1 ^ qUC deltatau for reducing torque is set to new displacement torque deltatau (step S33) 
[0029] And displacement torque deltatau for which it asked in this way is reduced from said limit-torque taur 
and it is limit torque tauL. It computes (step S37) and the phase field in this condition is memorized (step S39) 
And the motor controller 12 is limit torque tauL computed at step S37. An inverter circuit 4 is controlled that it 
should output from a motor 5. Consequently, since the torque of a motor 5 reduces, a motor 5 rotates so that an 
electric vehicle may reach extent which an operator cannot feel and it may retreat on a hill. While the phase 
field to a motor 5 changes by this, namely, the activation point of the switching element of the inverter circuit A 
to a motor 5 changes and a motor 5 escapes from a lock condition by this It can prevent that the switching 
element which suited overheating in the state of the lock also changes to another switching element which is nc 
overheated, and a switching element damages it. 

[0030] Moreover, in step S29, when not smaller than motor torque command value tauc, limit-torque taur sets 
displacement torque deltatau as 0 in step S3 1 , when a phase field is not the same as last time, and it progresses 

S37 ' and 155 ""ttroHMg to out P"t the same limit torque tauL as last time from a motor 5 
[003 1] In addition, the predetermined constant A of step S33 for computing displacement torque deltatau 
gradually reduced from limit-torque taur in order to compute limit torque tauL in step S37 It is desirable that it 
is the torque to which reach an electric vehicle at extent which an operator cannot feel, it is made to retreat on a 
hill, and a phase field is changed, and if 40Nm torque is generated in the drive shaft of an electric vehicle since 
this value A will move in a phase field, it becomes like a degree type 
[0032] A**40Nm/(12.7x50x9.81) 

For 2ms, as mentioned above, if torque is gradually reduced in **0.06kgm / the condition of the motor having 
changed into the lock condition and having balanced on the ascent hill and a phase field changes, while the 
torque of the state of restriction of a lock turns into big torque, generating and being able to cancel a lock 
condition, overheating of a switching element is also canceled and breakage can be prevented. 

[Translation done.] 
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[Drawing 1] 




[Drawing 2] 
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[0009] »3R52EKC!)*»fl«:*- 3 -Ctt, 



3 

[001 1 ] M^4£tt<D*ft9§tt. WWBB2 *fctt l 
[0012] 

ttirscims. *&. lfera2Ett®*JW!K: 
*#e DSfc^tD-^ tfc» tc Kg r> tc i * fc« % h to 

[0013] mt. »3|OI3IB«©*«9iCCJ:titf. h 

[0014] M3^S4 EIM>49HI9CC cfcntf , bk&a 
[00 15] 

QJglKCCoorattK-r*. RIB, J(B»cr>jg 



O) »BB¥1 1 -2 1 5 68 7 
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[0016] Y>^-*HB4tt 1 I GBL ^ 

?>#m*T 1 -T 6 LtkXJ „ =F>#m*T 1 -T 6 

<D*n?ftfcmt}fcmm$ntcUfflB<D#j*- kd i 

10 ^-£a> 1 2 3&>6*9IBl3*iSJ: 5Cc«co-C(r» 

[0 0 17] 4l"*-Z®m4<D&X4 y *^#m=f-T 

<s^-f 7 *is#m*T 1 -t 6 <t*- 

7, 8. 9a*Rl?6ti> *-*5tt:«|&3#iS-0^- 
^0K4cDHi^rS^I u . I v, I w^Ij£t>lf7, 

[0 0 18] *fc % *-£5fctt«B-fe>iri 0*5j;o* 

30 [00 19] ^^3>hn-7 1 2B\ mtfv-/^ 
tcfi£-*r*-*5fc«*&3ft*3ffi«iftl u. I v. I 

cfc^cc^^n^ 0 */c, hn-7 1 2«^ 

[0020] *^©jB»c[>sgiett*cr)a©fifi5§±$5 

5 Y ^(hI2S4 cd^ >T ^ (DEttffiB 
*»fcS^, Cti«cJ:DO!y^tt»*Kair*J:5K:b 



5 

Sft#£>£^ ±j&L,tc£5t<c bJlsZZi&mLX. 

[0 0 2 1 ] >XtrC, ^2CC^T^n-^^- h*#fl8 0 

**y9T&tcti>tc* !§H£iEK-te>tM 1 CcJ^TteW 
5©-t-^@lKjlSN^WiL« 1 0 0 r p m 
CDJc^^io^cD^-^BiSiigNp 1 J^/hSU 
^>§^^^^^b (Xr*?:/S 11), Jg$C^-£[el 
(EfflSNtfttS* 1 ©9rJ£® *EWE»KN pi iO/h 

c&bfr&mm&T pcto^i^it^cc. 

"3^c ^HiSS4 CD 1 fg£>X < j J- > y^T^ 0 
* 5 K *t O "C X v 9- > ^ JR^-tfitttW fcftS b 9 
U /cB$C0^ - *z 5 (D{i5^ h Jl> * T & & 31 

[0022] — 3r v xf77*s i i ©*UStc*5i»r. * 
-zBtmBtNwm i ©ffje©^-*0igfl[«N P i a 

^gUSiiffiN^WAtf 1 2 0 r pm<D«fc5tt»2 0gFf£ 
7 s " ^ 2 1 Ociitf . COcfc ^ tc^Jt^srett, 

*qp 2^mmsc&m?*>*:- zmnst&t lx 

2 00^-drEKSIiKNp IfccfcC^Np 2*R^r. * 
-Zm&MSUiCW%.\i2 0 r pmigcDt^f-y^X^:^ 

[0 02 3]$fc, Xt^^S 1 3<D#«Becc*5(,ir. * 
tCS^b Uf7^S4 7) % Xf^S 2 ItCit^, 



(4) if#gg^ 1 1 -2 1 5 6 8 7 
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[0024]^^S11, S13 CD*iJSC»tt^, 
5#P ^tCitci^ci^to 9 ^7^^0-C& 

swfx 7 m Uresis), p?#:rsk: 

T1-T6 ©>&i»B:7 -# >?agT s fccfctfS&MjIfll? -f 

io >umr s&zmmztiz&xj v*>#m*t i-t 

7) B P9^7 7^HCSfbt (^f^ 

1 9) . «SEP7^t*fi8(c*4C4*5KL, ^ 
s?*S 2 1 Kiitf o 

[0 0 2 5 ] 7'S2 1 {C*j(,*Tfr3\ Uv?7?tf 

*S7t*5*J, p vZy^Vifil Xfo-iX. avZffi&lc 
tiZm^daz^ 7^>^f?T l-T6CD^a3fl3 

20 ^^>SSTs^6S^iS^T 3 €:«®S«L (^^^ 

[0 0 2 6 ] ±j£0/c<fc5K:0-c. a^^COBtcfcWS 

O ^7 \ 

^ * / 0 

[OO27]03it X^^>^T1-T6©g 
^iaK»^ffiT JIIA xCC»-r4WISh^^r r^bri^ 

14 0" CttTOtttefCtt, SlhWrrttl6. 2 

mx^HO 1 CJW±CC«cS4, SHRRh^^r r Wffe^ 

[0028] ±j$u/ccfc ^ tc, S3 cc>sr«^ias«^: 

tfT, MAX (C*f*r^Sl[ISh^^r r<DB*flH>T\ X^u^ 

-^3>hn^-7l 2teA^2nTt,>£*r--# h^b^Jg 
29) . S0Rh-«/^T r3&s*-dr hJl/^Jg^ffir c<fcD 

•^^o Uf^s3 i ) % mtm&. 

FJ^At <b*T^> (X-r^^'S 33) „ 

[0 02 9] fit, C©J:3CC#»/c£ffiHl/*Ar 

l ^@t±iU Ur^'S37) % cvtm^ctowzms 

50 ««*Ettr& Uf^S39). tbt. ^Cr-^P 



[0 03 0] J/c Xt^^S 2 9&C&l>T$0BB Y)l>2 

[0 03 1 ] frfc. Xf-v7'S 3 7CCfetir h F 

K^-f h~C4 0Nm<Dh;l/^££&£T 

[0 03 2] A = 40Nm/(12. 7x50x9. 8* 
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* 1 ) 

%0. 0 6k firm/ 2m s 
[HH^fSWctittK] 

[02] BllOJt»©»»(Dftffl*^rvp-^i, - h 
[^ 3 ] B 2 CC^-Ttefflr ftffl ^n^^>f.^> yaR^. 

[W-^OSi^] 

1 ^ y 7* 0 
20 4 >T>^-£[hJ£8 
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5 
6 

7 1 
1 0 

1 1 [Hl3£iUKi2>^ 
12 *r-£rr>ha-^ 
T1-T6 X-Y*^>^3 



[01 ] 
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